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THE CHANGING SKILL REQUIREMENTS OF JOBS IN THE U.S. ECONOMY-

‘ Abstract
. - ~ , \ - N
This.research examines changes in the distribution of job sgkills in the
U.S. economy between 1960 and 1976. The effects of two factors are
agssegsed: 1) changes in the distribution of employment among different

- occupations, and 2) changes in the skill requirements of ‘individual

occupations. Estimates of the latter component are based on two editions
of the Dictionary of Occupational Titles, the 3rd edition issued in 1965
and the 4th edition issued in 1977. The results indicate that while

" changes in the distribution of employment has favored more skilled jobs,

revisions in the .DOT suggest that .the overall distribution of skill
levels has actually narrowed during this period. -




- - _INTRODUCTION

_(».L :
In’ conduct1ng labor markef research, econom1sts and soc1o]og1sts

; doften focus on the earn1ngs and other character1st1cs of 1nd1v1duals in .
the labor market. Less:attention is d1rected to the character1st1cs of
_ jobs, particu]ar1y ski]]‘requirements Wh11e the notion of skills 1s
not new in labor market research, 1t is usually associated w1th 1nd1v1d-
uals and not jobs. Th1s focus arises from the neoc]assica] view of the.
labor market which forms the basis of so much ana]ys1s Accord1ng to
this view, skills are- embod1ed 1nv1nd1v1duals in the form of "human
cap1ta] ul Earn1ngs are sa1d to reflect the marg1na] products of individ-
“uals.since it is assumed that f1rms effectively ut111ze the skills (human _f
\cap1ta]) of the work force through substitution among workers and between
1abor and capital. ' ‘ <

Yet the 1dea of skill requ1rements be1ng assoc1ated w1th JObS has a
conceptua] basis as well. In Thurow's "Jjob compet1t1on" view of the labor"
market, marg1na1 products are associated w1th jobs and not 1nd1v1dua]s 2
. Workers must atta1n a certaJn skill leve] in order to perrorm the tasks
and achieve the marginal products assoc1ated w1th their jobs. . In this . .
view workers may actually possess more skills than are necessary to
adequate]y perform the tasks of the1r respective jobs. Other views of
the Tabor market also endorse the notion of job skills. Screen1ng theory ’
1mp11es that JOb tasks may not be tied to the sk11]s of the work force
since employers base.the1r_h1r1ng requ1rements on the ava1]ab1e_supp]y

offskilled (educated) labor.3 Within a Marxist framework, Braverman



M

. argues that capitalist production fragments job tasks into simpler and

) pos1t1ons ‘ormer]y held by h1gh school graduates

more routine parts over time, reqoi;dng a 1ess ski]]ed.work force.4

In addition to its theoretica1 importance, the study of job skill
requirements iswusefol in addressing policy issues, Measurin§ the skill
requirements df jobs serves as one means of assessing the' demand for

ski11ed.1abor. By contrasting the skill content of jobs in the economy

_ with the ski]1s'possessed by the 1abor forcé, po]icy makers get some

indication of how well the supply of sk111ed labor is keep1ng abreast of
ava11ab]e JObS The recent debate on the economic dec11ne of college
graduates 1]1ustrates the usefulness of this approach 5

Jobs sk11ls espec1a11, of a general nature, are often acqu1red in -

school. Except for thé existence of - "casional shortages, most observers
v ‘ _

- view the educationa1 system as a high]y effective vehicle for producing
‘the skills required to'maintain the growth of the economy. "Even in the ‘

19605, it‘appeared that the increasing supply of co]]ege'educated workers

entering the 1abor market s1mp1y met the rising demand for. sk11Jed labor.
But in recent years the supp]y of sk111ed Tabor may have outstr1pped o
demand Some critics charge that many co11ege graduates must now accept

[ Y ——
6 Otber observers..claim,

R | . :
however, that such upgrading is»necessary ‘because of technological advances
" that require a more skilled 1abor force. U Yet Tittle evidence exists to

support e1ther c1a1m

~ The research reported in this paper supplies evidence on the changing -

skill requirements of jobs in the U.S. econohy.' Specifically, the research

.
-~

addresses the following questions:




'--Has the overa]] skill content of jobs 1ncreased remained steaoy,
-or. decreased in recent years? ) | | ' .\
-What factors have contr1buted to any’ observed change? In part1cu- ~
Tar, what has -been - the effect of: 1) changes 1n the d1str1but1on
of emp]oyment among d1fferent occupat1ons, and 2) changes in the
skill requ1rements of part1cu1ar occupat1ons?
The: research builds upon previous work, yet d1ffers marked]y Other
"researchers have assessed the overall sk111 level of jobs in the economy
and have exam1ned changes over time. 8. . But most research accounts only
for the changes in the d1str1bution of emp]oyment and not changes in the
-sk1]1 requ1rements of part1cu]ar Jobs. wh11e-employment patterns are no
.doubt 1mportant in affect1ng the overall demand for sk111ed 1abor, it is
equa]]y 1mportant to determ1ne whether the skill requ1rements of Jjobs
themse]ves are chang1ng This. research attempts to make .such an assess-
ment. : . : .
The remainder of the paper is d1v1ded into three sections. In the
next sect1on I outline the methodo]ogy of th1s study The following

’ sect1on conta1ns the emp1r1ca1 results. In the last section I d1scuss

“the 1mp11cat1ons of the em51r1ca] f1nd1ngs and make some sungest1ons for

1
v
e

;further research in this area

-~ METHODOLOGY

The conceptua] framework of this research is based upon the assumption :: .
that the sk111 requ1rements of JObS are in some - way spec1f1ab]e and

Na
measureable. That is, 1 assume that there is a m1n1mum or average skill

requirement_assoc1ated with every job in the economy. A worker holding
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a particuiar Job must attain the skiii 1eve1 aSSOC1dted With that JOb in

-order. to perform the tasks of the job adequateiy " In rea1ity, it is

13

a

likely that for some tasks the skill requirements of a JOb are not rigidiy '

fixed, and therefore change With the qua1ifications (skiils) of the worker

“

. ho]ding the job. 9 But it aiso is: 1ike1y that there is some rigidity in
this process and that, empioyers in the short-run do not change the tasks
of the job in accordance with the skiiis of the worker ]0 It is this //
notion of approximately fixed skill requiremencs which  forms .the b651S/

for this research.

Y

/

gl

~ The Mode]s; The empirical task is to estimate the aggregate distri-g

' bution of skill requirements within the U.S..economy at‘two points in
time. Each_estima?e reouires information on the skill requirements of
individua]_jobs as wei] as.the'distribution of jobs within the economy.
With-the two independent estimates of the skill requirements for particu;
]ar JOst it is poSSibie to disaggregate changes in the- overa11 distribu¥
tion of skills into two components 1) those arising from changes in the
‘ distribution of empioyment among Jobs, and 2) those arising from changes
in the skill requirements of inoiViduai jobs. The 1atter component is
-particuiariy important, Since it shows the effects of technoiogicai

. changes on the tasks and ski11 1eveis of Jobs - The first component can
be further divided into changes resulting from shifts in employment among
:maJor occupation groups (such as profeSSionai/technica] JObS) and shifts -
| Elﬁblﬂ major occupation groups ' “

Let S1Jk represent the probabiiity of someone holding JOb k- in

_occupation group Jj that requires a skill 1eve1 i The sum of these'




. ' .‘._ \ -. t N ‘4' .
- probabilities across all’skill levels equals unity:
;?s],sajk__- S =be T L m

\
where A is the number of diScrete;ski]] ]evels Let N l represent the
number of peop]e ho]d1ng job k within occupat1on J at time t] .

| Us1ng th1s 1nformat1on we can ca]cu]ate the d1str1but1on of skill

lTevels ylghlﬂ major occupat1on groups at two points in time (t] and t )
us1ng two separate est1mates of. skill requ1rements (Sql and S ) First,

the probab1]1ty that someone - emp]oyed -in occupat1on group J at t1me t]

holds a job’ requ1r1ng sk111 level i (based‘on skill est1mate 1) is:

J oty ol . \
ij. T ’ - o (2)
H A . ' A .
k=1 I%. cL : o

where Cj represents-the number of differenf individua] ~jobs in occupation‘

Aﬂgroup J. S1m11ar1y, us1ng the same est1mate of 1nd1v1dua1 skill requ1re- ;

4 .

‘; ments (S

1Jk) for t2 y1e1ds o n
o 'cJ . _ .
tgtl z N S ' } _ S

ij.
| zi NJE

o

- \
Finally, using a d1fferent estimate of' 1nd1v1dua1 skill requ1rements

(S 1Jk) for t1me t, yields:

CoLd gt (2 | Ly e
: ¥ NJ¢ S:. .
5822 = o i Sige - S (4)
*. \Cj . ) ' ’ ) . I '
ot
R \ ‘

)
O
{

. . % - EET T
. . ) ’ . . Toma
~ . .
JR— - - : » L

——— e
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Differences between (2) and (3) ref]ect changes in the distribution of
emp]oyment w1th1n each occupat1on group. D1fferences between (3) and

.’(4) r%f]ect changes in the sk111 requ1nements of irdividual jobs w1th1n

each occupation group j : Lo e P

Equat1ons (2) - (4) can then be used to produce est1mates of the
.
aggregate d1str1bution of skill levels at two po1nts in time. First,

"us1ng the f1rst estimate’of 1nd1v1dua] sk111'1evels-for.t1me t] yields:

B
51]. L] J J . . . ) R i - (5)'
- i . : B -t ’ I . '_ o
T N.]’.
=1 Y
where NE1 _CJ il e
s nere v z jk ' o . - o).
represents the number of peop]e holding jobs in occupation group j and B
- _represents the number of occupat1on groups . Simi]ar]y,'for\time t2»anq
- skill estimate 2, we have:. \ | ' |
B, ' : ;
' -vqt2 t2:2 '
4 . . . z N‘. S;“ . . 4 ‘ s ) ‘
o sf?:2a= j=1 d° 13 ‘ (7)
: - L Ny
.J'-_-]--.J
Two qther estimates of aggregate skill distnibutions‘ean'3lso~be'
- produced. First, assuming the'same distribution of skills within occupa-
- tion, groups at t1me t2 as-at t1me t], we can est1mate ' | |
B ¢ .
tos] > N§2 St.I I . ' _ K
$;{200 = j=1 . | . 8 (8) -
5 — o ) ) |
L] z N.? o
% j=1

b~
ey
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Second assuming the 'same estimate of sk111 ]eve]s for 1nd1V1dua1 JObS
" (Based on skill estimate 1) at time t, as in t1me t], we can estimate:
: t2 t2 1§ s T :
. N S
stail o ey o o |
. ‘ B’ N*_SZ' _ : ;'/:-‘\ 0 (9)
j-] 'J.‘ ) N v Lé"\ly . L )

‘l

Changes in the overall d1str1but1on of sk1lls between t] and t2

[(7) (5)1 can then be d1saggregated into three components (1) changes

' due to 1nter occupat1ona1 group shifts in emp]oyment [(8) (5)], (2)

“-'changes to 1ntra occupat1ona1 group shifts in emp]oyment [(9) (8)1; -and

v “Zn

'(3) changes in the estimated sk111 requ1rements of part1cuLar JObS

[(7) (9)1: Compar1ng these est1mates w1]1 illustrate the re]at1ve ine*
fiuence of these three factors on changes in the overall distribution of .

Jjob skv]] 1evels 1n the u. S economy . o o

' "‘ Sources of Data Two types of 1nformat1on are requ1red to produce

the estimates: fnformat1on of ‘the-skill requ1rements of 1nd1v1dua1
JObS and 1nformat1on on the distribution of JObS in the economy. The
former comes from data co]]ected by the u. S Emp]oyment SerV1ce on the

character1st1cs of JObS in the Un1ted States, wh1ch is comp11ed in the

“D1ct1onary of Occupataona] Titles (DOT).. ]] Th1s 1nformat1on includes

fest1mates of the genera] skill requ1rements (General Educat1ona] Deve]op-

ment - GED) and the spec1f1c skill requirements (Spec1f1c Vocat1ona]

.Preparat1on - SVP) of JObS ' These estimates. represent the skills needed .

L to adequate]y perform the tasks of 1nd1V1dua1 JObS and -are made by

.

-government'experts Who observe workers performing their jobs.]2 In.

-~ o=

-

&



this study only GED was examined, since’it relates primariTy to general
dtraining acquired in schooi‘ Separate estimates of - indiViduaT skill re-
| quirements were obtained from two editions of the DOT: the 3ird edition
-issued in 1965 and. the 4th edition‘issued in 1977.

Informationlon-the distributions of’jobsbcomes from Census data.
Two census suryeys‘were used in the analysis: the 1960 1/1006 Pubtic Use
- -Sample and the 1976 Current Poouiation Survey. These two years provide -
a good period of comparison - 1960 marked the beginning of both an
economicaTTy prosperous decade and one of rapidfgrowth in the educational
attainments (skills) of the work force, while 1976 proVides a good point
to assess the contemporary Situation.-‘“ L -
. The maJor methodo]ogicaT task conSisted of produCing estimates. of
skiTT reQUirements for indiViduaT Census occupation codes- based on DDT

- %

informatJon The task was difficuit, Since two different occupationaT

7 coding systems are used in the two data sources The u.s. Emp]oyment
SerVice uses ?oughiy-13 000 indiViduaT JOb categories, whiTe the Census
Bureau uses fewer tifies and‘a c1assification System based on the soCio-
economic status of different JObS The probTem was overcome by utiTiZing
other Census data, "the 1966 and 1971 Current Popu]ation Surveys (cps), ‘
i whece//espondents occupations were coded under both systems. ;

\ DOT information was. aSSigned to 1960 Census data wmth the aid of a
i_matrix that cross- references Census and Dot occupation codes from the .
0ctober 1966 CPS: Nith this matrix and data on the characteristics of o
JObS from the 3rd edition of the DaoT, Lucas aSSigned to every Census- -
E code ‘the probabiTity of having a particuTar Sk111 (GED) TeVeT 3° These
‘estinites were aSSigned in turn, to indiViduais in the. ciViTian Tabor

force 14 years o]d and .over from the 1960 Public Use Samp]e.]‘:4

wd

. .
1 o . - - T
V) R



“the JObS prev1ous]y held by the unemployed 18,

A similar set.of procedures was emp]oyed in construct1ng the 1976

data set. In this case Census and DOT occupation codes were cross-

referenced us1ng the April 1971 CPS 15 Another cross- reference was used

:‘ ety

to Supply 1nformat1on from both the 3rd and 4th ed1t1ons of the DOT. 16

B \1,
At resu]t each valid respondent in the March ]976 CPS was ass1qned the

probab111ty of holding a job requiring each level of GED based on both
the 3rd.and Ath editions of the noT. 17 |

The two: resu1t1nq data sets- were used to estimate changes in the
d1str1but1on of job skills’ between 1960 and 1976. Although originally.

both the employed and unemp]oyed were included in the two files; the

”Wm;ana1yses were performed on~ JUSt the empoyed Population.. It was felt

- that th1s wou1d q1ve a more accurate p1cture of the jobs that actua]ly

ex1st in the u.s. economy than wou]d result by 1nc1ud1nq 1nformatnon on
ra

Sources of -Error i 1n the Proposed Est1mates In several places”

dur1ng the construct1on of the data f11es, potent1a1 sources of error

“or b1as were 1ntroduced Both the 1960 Pub11c Use Samp]e and the 1971
.CPS f11es=respondents who fa11ed "to report an occupat1on were dropped s
rfrom the ana1ys1s And- 1n the 197] CPS, Census coders were somet1mes
‘.unable to ass1qn a NOT code based on: the respondent s Job 1nformat1on
i These cases were a]so dropped It is d1ff1cu1t to assess the degree of . ; " .

this b1as yet there is no .evidence to 1nd1cate that the errors should

not: be random A]so, s1nce the procedures used " to estwmate sk111 requ1re- -

”ments were the same for the- 1960 data set as for the 1976_data set any

-resu1t1nq bias should be sfm11ar Compar1sons between the two years

should therefore, accarately reflect actua] changes

% " L . -
- E .

s
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A second source of bias comes from using the Same estimate of
1nd1v1dua1 sk111 levels for wh1tes and blacks, men and women.
| Produc1ng one ‘distribution of job requ1rements for each census code
‘and ass1gn1ng 1t to all individuals with that code will overstate
the character1st1cs of Jobs held by blacks to the degree that b]acks
hold "worse" jobs or_]owerask111ed Jjobs than ‘whites, even within’
the same census'job'category;- This bias is probably weaker for '
women~since'the majoritj_are empToyed'in johs'dominated by women:. -
“An additional source of bias in the es timates arises'trom
,making,comparisons between 1960-and 1976 using the‘3rd and 4th .

. editfons'of the DOT. The 1nformat1on on Job character1st1cs from

the. 3rd ed1t1on of the DOT was re]eased 1n 1965 and was probab]y :

';collected 1n 11963 and 1964 Asslgn1ng "GED . levels to census occupat1on

-

“"codes in. 1950 based on»that ed1t1on of the DOT overstates (under-

SRR

states) the’ actual sk111 requirements :0f. JObS 1n that year to the
degree that they were lower (hvgher) than in 1963 and 1964 ,Th1s

problem 1s less acute 1n,the_1926_dataaf1ie-s1nee—the 4th—edrtion

-
- ™

. DOT information- on job characterlst1cs was col]ected c]ose to the

t1me of. the ‘March 1976 CPS The b1as 1n the 1960 data also means '

(XN

that compar1sons or changes 1n sk n requ1rements between 1960 and

1976 may be understated (overstated) ‘ ’m’ e

gy

F1na11y, there may ex1st errors 1n tne est1mates of- sk111

requ1rements in the*DOT itself. It is. fundamenta] to this study

that the sk11P requ1rements of Jobs be determ1ned 1ndependent]y from

1.

2
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‘ /////. -the educational attainments of workers'occupying those jobs. There may
y be a distinct difference between the functiona] or performance requ1re-

~ments of jobs and the hiring requ1rements of jobs dictated by emp]oyers(

Differences in est1mated skill levels shou]d measure changes in skill

requ1rements of particular jobs and rot changes in employers’. tastes

p for certain worker tra1ts From a review of the procedures that the U. S.

; Emp1oyment Serv1ces used to est1mate the skill requ1rements of jobs, it

appears that 1nformat1on on funct1ona1 requirements of jobs 1s col lected
separately from employer reql,nrements]9 But because a ntimber of tech- L,-u L
n1ques are emp]oyed by Job analysts to obta1n 1nformat1on on jobs, there N
is no guarantee that: recorded RED levels are completely independent from
emp]oyer oreferences th1s study, however, it.is assumed to- be the

casel .| . B ER PR

EMPIRICAL RESJLTS -

uu;aw_;—~77 Changes 1n the d1str1but1on of 4k1]] levels depend upon both changes'

\."

- .y in the d1str1but1on of emp]oyment (or JObS) and -chanages Jdn the sk1]1

-

]eve]s of 1nd1v1dua1 JObS Tab]e 1 shows the d1str1but1on of emp]oyment : ;'”

- in the Un1ted States in1960° and 1976 w1th1n maJor Census occupat1ona1
categor1es The Census c]ass1f1cat1on system 1s the most w1de]y used and
weli- known system for report1ng emp]oyment patterns in the U.S%, so it - iy
w111gyaused as_a bas1s for exam1n1nq sh1fts in emp]oyment L f.; . |

Between 1960 and ]976 the percentage of "white- co]]ar" and serv1ce

workers 1ncreased whw]e the percentage of "h]ue co]]ar" ‘and farm workers

decreased The qrowth 1n‘"wh1te-collar" emo]ownent 1tse]f is often

v° . ” * e *
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hera]ded as an indication of the increasing employment onbportunities in

| the more rewarding and demand1no port1on of the job h1erarchy But the

terms. “wh1te-co]1ar“ and "blue-collar" are rea]]y void of any mebn1ng
‘regarding job content or requ1s1te JOb skills. As Aronowitz states:
. ."white-collar" 1s a label that presupposes an essential
d1fference between the structure of labor in the factory

and the off1ce It is a category of soc1a1 1deo]cgy rather

than of social sc1ence ‘and has evoked the image of a svstem

of social strat1f1cat1on that regards off1ce work as a " -,

h1qher status: occupat1on than factory work adm1n1strat1on
as.more prest1g1ous than manua] Tabor, or s 1ndeed, any
occupation re]ated d1rect1y to the- product1on of qoods The'u;

bare fact is that “wh1te co]]ar“ is less a descr1pt1on of an ..,
actua] group of vorkers than a conceptua] too] for a- spec1f1c :

cperspect1ve on soc1a1 c]ass.?0 . A )
In rea11ty some "blue- co]Jar“ JObS may requ1re far more sk1lls than many .

"wh1te-co]1ar" Jjobs. Thus changes in the d1str1hut1on of emp]oyment

>

,_among Census job._ categor1es may not affect the overa]] d1str1but1on of

P . o . - | ) ~

. job sk111 requ1rements R

This po1nt 1s further 111ustrated by exam1n1nq est1mates of sk111

K

requ1rements (as reflected by GED 1evels) for’ jobs !lEﬂlﬂ maJor, Census
. occupat1ona1 qroups [based on equat1ons (2) throuoh (4)] 2V’ Tab]e 2.
"shows the distributions of sk111 reou1rements w1th1n each group for 1960
. based ofi the 3rd. editi on of the, .DOT,. and for 1976 based on both the 3rd

-and 4th ed1t1ons of the DOT The tab]e reVeals the var1at1on ‘of JOb

Y Ve
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skills both between and within major occupationa] groups Within each

group there is a d1str1bution of requ1s1te )ob skills that ref]ects the
- varying compoS1t1on of jobs w1tth ‘each group This oo1nts out why
~simply referr]ng to professional gobs, for- example, as hiahly skilled
Jjobs ignores the fact that there js.a fairly wide ranae of jobs within
‘this.cateqory, reqdiring a wide ranqe of job skills. |

/‘ 2
between maJor qroUps ‘The profeSS1ona]/techn1ca] aroup-is we]] repre-

There are also major d1ff§rences in the d1st?1butsons of JOb skills

T sented in h1gh skilled cateqor1es (RED*~1 eve]s 5 and 6), fo]]owed by the

manaqerial group. But over ha]f of manaoer1a1 JObS requ1re on1y m1dd1v

/

]eVe]s of Jcb skills (PED 1eve] 3 and 4) Farm andecraft JObS have the

next h1ghest d1str1but1ons of ]ob sk1]]s C]er1ca] and sa]es occupat1ons,

"'“'.1nc]uded in the Census' “wh1te co]]ar" oroup, occupy predom1nate1y the\

-

P m1dd]e ranqe/of job’ sk1]]s F1na1]y, operat1ves, senvnce workers, and T
. _ _ ' ) -

;‘g]aborers ho1d JObS 1n the m1dd]e and ]ower ranqes of the spectrum of ,ob -

iSK1]]S These d1str1but1ons a]so Wllustrate how many “b]ue co]]ar"'Jobs

B}

l'do, 1n fatt, reqU1re more’ sk1]]s than’ some “wh1te-col]ar" QObs, espec1a]]y ;

c]er‘ca] and sa]es JObS , A

R +

K3

Changes in the d1str1but1ons between ]960 and 1978 ref]ect two factors

the f1rst be1ng sh1fts Tn emp]oyment w1th1n ‘each. catevf between 1960

e hY

' and ]976 S1nce each oCCUpat1ona] qroup 1s composed i a number bf in<’
e d1v1dua] occupat1ons, chanqes Tn—re]at1ve emp]oyment among these occupa- .
. 2% ,

:tvons can resu]t in changes 1n the d1stn1but1on of sk1]]s W1than each

,.

group. Compar1sons of - GED ]eve]s between ]960 and ]976 based on‘ the same

Y

~ed1t1on of the DoT 111ustrate these sh1fts _Ih1s assumes nofchanges in- .

" the DOT_est1mates of sk1]J requrements of 1ndividua] jobs.
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The second factor is due to changes in the skiT]hrequirements of

1ndiuidua1 occupations G1ven a constant job structure within each
occupatwona1 group, skill requ1rements for individual occupat1ons will
. be a1tered due to changes in techno]oqy or the structure of job tasks.

” | Reca11 that - respondents in the 1976 data f11e were coded with GED est1-

mates bdsed on both the 3rd and 4th ed1t1ons of the DOT As a resu]t

@

changes 1n the d1str1but1on of GED levels for the same year, 1976, based

on d1rferent editions of the DOT ref]ect s1mp]y changes 1n ‘the sk111

1eve1s of 1nd1v1dua1 JObS - ' ' e e
_ Both changes 1nvemp1oyment patterns and chanqes in sk111 requ1rements
occurred between 1960 and 1076 However changes in: emp]oyment patterns Lo

produced on]y s]1qht changes 1n the d1str1hut1on of sk111 requ1rements

w1th1n any of the” ma]or occupat1ona1 cateqor1es There were substant1a1
o

changes,zon the other hand, due to revisions in the DOT est1nate$ of sk111
Q

requ1rements Most nmportant there was. a dec11ne in the percentage of

<

| thc h1ghest sk111ed JObS (GED level 6) In both the profess1ona1/techn1ca1
and manaqer1a1 categor1es there were- slqn1f1cant decreases at th1s Jevel n,'

_ _(from 23<ﬁ%~to 19, 5% in the former and from 14. 9% to 5 3% in the 1atter)

4

This. result’ is qu1te surpr1s1ng It may reflect an 1ncreas1ng pro-

s

1etar1an1zat1on of manaqer1a1 and profess1ona1 occupat1ons that some

" ' cr1t1cs say resu1ts 1n a d1v1s1on of the most complicated and sk111ed

W’

= JObS 1n the ec0nomy 1nto Jowerssk111ed componentsu22 A]thouqh there was-
- a reduct1on of sk111 requ1rements at the h1ghest level, theré€ were in-
s :< creases in sk111s at the next h1ahest 1eveT (FED 1eve1'5)'within‘pro;

*i fessuonaT and manager1a1 occupat1ons Sa]es occupat1ons showed/some 1n;

crease in requ1s1te sk111s in the ipiddle 1eve1 (GED level 4) and decreases

3 - .
<




in the Tower levels (GED levels 2 and 3). Ait other groups exhibited
little change due to revisions in the QOT'estfmates of ski]] requirenents.
The distributions apoearfng in Tables 1 and Z'were,then used to - |

estimate the distnibdtion of job skills for the economy as a whole

- | [based on,equations (5), (7),'(d),'(9)]f The results appear in Table 3.
Column 1 shows the aggregate distributions of skill requirements in 1960

. based on the 3hd edition .of the DOT [(5)]. Column 2 estimates the dis- _
tribotion of GED levels asa‘anQ the same distribution” of GED 1eve1s
5§thin_each major;'rensus occupational group in 1976 as 1n 1960 and,

“<i\_,\':- '. faccount1ng on]y for changes in emp:oyment gmgng magjor ngups [(8)]

"”“~D1fferences between columns 1 and 2, shown 1n co]umn 6, prov1de an est1-

\\‘5 s

. mate of changes in aggregate sk111 requ1rements between 1960 and 1976

N,
_due s1mp1y to 1nter group sh1fts in emp]oyment between the two years

et

' Co]umn 3 shows the actua] d1str1but1on of skill requ1rements in: 1976 o .

e

E ’t based on the 3rd ed1t1on of the DOT [(9)] D1fferences between co]umns |
N \' 4 ’ "“'\\.v\\-.i

P2 and 3, shown 1in co]umn 7, prov1de an est1mate of changes in sk111
’ “;. - requ1rements be tween 1960 and 1976 due s1mp1y to rev1s1ons 1n the est1-
mates of k111,requ1rements between the 3rd-and 4th editions of - the DOT. 'f€;7"

The overa]] net d1fferences between the d1str1but1on of sk111 1evels 1n

T 1960 based on theu3rd ed1tion -of the 00T and d1stn1but1on of sk111 1eve1s~ :'; .

_i1n 1976 based on the 4tn ed1t1on of the’ DOT appear in co]umn 5.

eWith- th1s table.1t is poss1b1e to® exam1ne the three components of
' . e

: o 'ﬁcchange that took p]are.between 1960 and 19/6 ' o
"~ (1) _ Inter- occqpat1ona1 qroup_§h1fts in emp]oyment (co]umn 6) - -

v o o, ;
Th1s factor conf1rms the popu]ar not1on that sh1fts in emp]oyment haVe L

-

. - T B . .
.o, -, . . *

L

,
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.
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S
.

-
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- raised'the‘overaTT‘skiTi7FEdﬁirenentsAot'iohshdn“the'economy" The two
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highest GED levels (5 and 6), wh1ch rouqh]y correspond to skills norma]]y
acquired in college, increased wh11e the percentage of workers hav1ng
1obs requ1r1ng the Towest four levels (h1gh schoo] or less) decreased.

(2) Intra- occupat1ona1 group sh1fts in emp]oyment (co]umn 7).

-This factor did 11tt1e to change the overall distribution of job skills.

There was-an incr ease in the percentage of sk111ed jobs (GED 1eve1s 4

. L]

A).

B(3).. Changes in the sk111 requ1rements of 1nd1v1dua1 JOhS (column 8).

Th1s factor showed unexpected resu]ts - Rev1s1ons in the est1mated skill.
~requ1rements of JObS fran the DOT reduced the percentage of h1gh1y
skilled JObS (GED 1eve] 6) fhcre were, however¢ 1ncreases in the per-
centage of JObS requ1r1nq m1dd1e sk111 1eve1s (GED 1eve}s 3 to 5)

The net resu]t of these changes (co]umna5) Was to 1ncrease the__;7}
pe"centaqe of JObS 1n -the upper-m1dd1e range of skn]]s (GED 1eve1s 4 )

and 5) But because of | rev1s1ons in the DOT est1mates of skill reou1re-

[

'ﬂ: ments, fhe percentage of Jobv at the h1qhest sk11T 1eVe1 (PED 1eve1 6)

o actua]]y dec.1ned, 1n sp1te of shifts 1n emp1oyment favor1ng more sk111ed

JObS 23 There were a1so decreases in. the percentage of Tow sk111ed jobs

o

(GED 1eve1 1 to 3)

- The resu]ts$oT\\h1s research are perhaps surpr1s1ng The overal]
effects of shifts 1n t\\\compos1t1on of emp]oyment in the economy and'

e changes 1n the” sk111 requ1remeq\s\of 1nd1v1dua1 JObS between 1960 and'

. ' ' p N
- 3 | : e 2\1 N

-y
/\
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1976 resu1ted -in the movement of ‘the aggreqate d1str1but1on of sk111s

toxard the middle and upper- m1dd1e and away from the ends of the range.

In other words, the distribution of job skills with1n the U.S. economy

apparent]v "narrowed" during this period. The estJmates probably under-

"~ state the degree of actual change that_took'p1ace since

~ estimates ‘of GED levels were made circa 1963 and 1964,

the 3rd edition

The most start11ng

f1nd1nq was the decrease in the percentaqe of Jjobs requ1r1nq the h1qhest

level of sk111s, a decrease due solely to revisions in the est1mates of

sk111 requ1rements by the U.S. Emp]oyment Service as conta1ned in the

-

4th ed1t1on of the DOT .:

'L-‘:

The resu1ts, however, shou1d‘on1y be cons1dered tentat1ve “"The

methodo]ogy of th1s study was comp]ex and potent1a1 b1ases cou]d have

been 1ntroduced at severa] stages In. part1cu1ar, it was d1ff1cu1t to -

f.

ass1qn sk111 requ1rements to Census occupat1on codes based on DOT data.a

7

Future efforts shou]d be- d1rected toward 1mprov1ng vays

_ 1nformat1onrfrom these two r1ch sources of data LI

"

Add1t1ona] work 1s a1so needed to undertake a more

ana]ys1s of the coqn1t1ve and affect1ve requ1rements oF

of utilizing T

'
o

g o

cornpﬂete, compos1te

(JObS Th1s study

R focused on on1y one'd1mens1on of JOb skills conta1ned in. the DOT - r‘ED e

m

1eve1s Future research could ut111ze other 1nformat1on from the DOT

1nc1ud1nq 1nformat1on on Spec1f1c tra1n1nq (SVP) as we11 as other coqn1t1ve, |

& :

md affect1ve ‘trajts. - .. 0 . :“:', ?

<t
o

In sp1te of the 11m1tat1ons of the present research the results are

111um1nat1ng They 1nd1cate that the genera] skill requlrements of JObS ”

have changed 11tt1e over the past decade and a ha1f - a pgr1od of rap1d .

q -

Ve
B

- 1

-7

-7




growth and techno]bgical development. This was'aiso a‘period wheh the
supply of skilled labor, espec1a]1y college graduates, increased dramati-
ecally. As a result, the economic returns to schooling may have declined.
. - On a hore fundamenta] level the resu]ts support the View that rec¢ent

econom1c growth and deve]opment has flattened the JOb h1erarchy and re-

-
. duced requ1s1te JOb <k1lls.
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Human cap1ta1 theor1sts norma]]y assume that 1ncreas1ng the gener 1

4
Education and thé Labor Market (New York: McGraw-Hjll,Book CoLpany,

Inc., 1974). The preceeding illustrate some of the exd'sting r

-—-——'m'&

w  skill (educat1on) levels of workers w1|1 1nc{ease the1r producthv1ty

- in any job. ~ Severdl- exp]anat1ons have been offered to account or

this Welch suggests that there is an "al1ocat1ve effect" to educa-

t1on, mean1ng that "increased-edication may enhance a worker s(
ab1]1ty to acquire and decode information about’ costs and produ t1ve
characteristics of other 1nputs o '(See Finis Welch, "Educat1on'*r

Product1on," JournaJ of Po]1t1ca1 Economy, Vol 78, No. 1 %January/

<

'\

February 1970], p. 42 ) Schu]tze ‘argues that educat1on enhances

" a worker's "ab111ty to dea] w1th d1sequ111br1a " (See Theodore‘w

:';“ Schu]tz, “The Value of the Ab111ty to Dea] w1th D1sequ1]1br1a,"

o

"n

Journa] of Econom1c L1terature, Vol.: 13 No." 3 (September 1975),

pp 827 46 ): Others argue that educat1on 1ncreases a person s

ab111ty to work w1th cap1ta1 which, in turn 1ncreases product1v1ty

(See Zv1 Gr111ches, "Cap1ta1 Sk111 Comp]ementar1ty," Rev1ew of

Econom1cs¢and Stat1st1cs,.Vo] 51 No-. 3 (November 1969;, pp 465-

\\\_______

68 ) But -except in the case of agr1cu1ture, few of these tenets }3

have been tested: emp1r1ca]]y . .

0For examp]e:*nt 1s~un14keJy that emp]oyers wou]d or cou]d change the

tasks of such narrow]y def1ned JObS as assemb]y, ine- wor ers—or—- ~—‘\ss_:__;

- frout1ne office workers even when h1gh1y educated persons app]y for

those jobs.: See d1scussﬁons by Berg, Educat1on and Jobs, and

Braverman, Labor and Monopo]y Capjtal

4 o v .o ) K

u.s. Emp]oyment Serv1ce, D1ct1onary of 0ccupat1ona1 T1t]es, 2 vo]umes,‘

3rd ed1t1on (Wash1ngton D C.: U S. Government Pr1nt1ng 0ff1ce,

search.

’

ur’

-



o ' -ﬂ 1965)-‘U S.. Emp]oyment Service, Dictionary'of-Occupatﬁona] Titles, f
4th edition (Washington, D.C.: U.S. Government Printing Office,

1977). o P T o : ;jf

]ZU S. Departmént of Labor, Manpower Adm1n1strat1on, Handbook for Ana]yz1ng

Jobs (Wash1ngton b.c.: U.S. Government Pr1nt1ng 0f‘1ﬁe, 1972)..
N ‘ ]3 n - ." ~"" ’ '
Lucas, WOyk1ng Cond1t1ons / . _ :
W o . | .

‘]4Lucas ("Working Cond1t1ons") had 1nformat1on on 295 out of 297 poss1b]e
oodes, ]eav1ng some recotds w1thout information on JOb character-
Lo ' distics. Lucas also sub- d1v1ded two census categor1es into ten
| ’ f‘ industry . subgroups Instead of us1ng these sub< d1v1ded categortes,
f1nd1v1dua]s were ass1gned the mean va]ges of GED from the subgroups

Lo R w1uh1n each cade. Ind1v1dua]s who fa11ed to report an occupat1on in"

[

L e . ]960 were dropped from ana]ys1s

.15

In some cases respondents were not ass1gned DOT codes because of mwss1ng
> LA
' 1nformat1on.. But these turned out to be occupat1ons in wh1ch few

R e

”_ people were emp]oyed (]ess than ]% of the tota] samp1e)
]6If 4th ed1t1on DOT 1nformat1on was unava1]abTe. 3rd ed1t1on 1nformat1on o ti
- ' ‘;f_, was used But aga1n th1s affected on]y a sma]] number of cases l r"

]7From the 4th ed1t1on of the DOT on]y the h1ghest of the three components .

of che GED scale was used Th1s correSponded to the s1ng]e est1mate .

4

g | . ava11ab]e from'the 3rd ed1t1on of the DOT.

* N L e e .. .
- w o0 . N

: ]8

- .
. L .
@

~of course there are more JObS that ex1st in the economy than those held )
by the' employed popu]at1on because at any po1nt 1n t1me, there are
T a ‘number - of vacant or unf1]]ed jobs. . But since the’ ana]ys1s focuses

Foew e et pr1mar11y on the d1str1but1on of. Job requ1rements, the. actua]

- . o } . “ N T
‘ . a el e N . R - Sy
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o v
numbeps_arearelat1vely’un1mportant, although there may be some bias

Department of Labor; Handbook

-

]

1ntroduced by EXclud1ng the unemployed from such analyses

S e

e l9 e
L ' 20StanleyAronqwitz,'False Promises‘(New-Yorhfd McGraw-Hi11 Book Company, . ~
. 1‘nc".,'1973), p. 202. o | S
3 - A
2]There are’6. GED levels, w1th 6 represent1ng the h1ghest sk1ll Tevel, and
- uthellowest wh1le the scale does not correspond d1rectly to e
P . . /—_’__’__ﬂ_ﬂ
It ) «Jeducat1onal requ1rements of—aobs a correspondence can be used to.

{‘1llustrate d1fferences Roughly, GED levels 5 and 6 represent

<

22See, for example, Braverman, Labor and MonopolyﬁCap1tal

23The

college educat1on 3 and 4 represent high ;chool educat1on, and l

and 2 represent elmentary educat1on (Eckaus,_"Eronom1c Cr1terrg")

observed decrease 1n the percentage of Jobs correspond1ng to GED

‘level 6 is s1m1lar to the f1nd1ngs of/Berg US1ng a d1fferent

methodology, he constructed d1str1but1ons of GED levels for the

) -labor force for~l950 and l960 w1th the 1950 data based on the 2nd -

ed1t1on of the DOI;and the l960 data based on the 3rd edition of

'fthe DOT. Controll1ng for changes in employment between the two

,

R

years, he observed a decrease in the sk1ll requ1rements of jobs at

each end of the d1str1but1on due to rev1sions in the DOT. '(See

Berg, Educat1on and Jobs, pp 48- 49 )
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" Table 1 -

‘Distributioﬁs of Empl yment by Major,cénsus‘Occupatﬁona1'Groups
: ~, for the Working Population: 1960 and 1976 - .

~

~ OCCUPATIONAL GROUPS, o

-~

“ White collar. workers . ,
Professional ‘and technical workers -
Managers and administrators .
Sales workers '~

. Clerical workers

Blue~collar workers R
Craft and kindred worker
Operatives .

Nonfarm laborers

P ‘v

Service workers .
* Private household workers = .
. Other service workers

~ Farm workers S e
Farmers - o :
Farm laborers

L _TQTALl(approx)

- . e
s :
4
C [
L 4
.1gb o 2269
s ’

v

)

1960
43;1
11.9 -
8.6
7.6
15.0
38.5
T3.1
19.3
5.1
11.6-
2.8
8.8
6.7
4.2
2.5
100.0

1976

o
o
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T " Table 2
. }\ . : - L X - - ) ) 0 . . ) ) .
ot Dlstrlbut1ons of GED Levels within MaJor Census 0ccupat1ona1 Groups for
A .. - the Working Popu]at1on 1960 and 1976 '
| OCCUPATIONAL GROUPS .. gED LéVEls** o
oy e, 1.2 34 5 -6
"Tf‘”‘ Professional workers 1960-3 0.1 0.4 2.9 16.4 55.9 24.3:
- . o 1976-3- 0.0 0.4 3.1 16,5 56.2 23.6
. . . 1976-4 0.0 .0.4 2.8 10.1 66.9 19.5.
e Manager's 5 1960-3 0.0 0.9 8.2 47.9 29.5 3.5
L o ' 1976-3  ".0.1 0.5° 6.2 45.2 32.8 - 14.9
ek - 1976-4 0.0 0.6 .6.0 51.1 36.7 ' 5.3 .
Sales workers = 1960-3 0.2 .0.7 53.5 41.8 3.5 0.5.-
. , . .. 1976-3 0.0 0.8 50.4 42.9 4.6 1.1
SRR - . ‘1975 4. 0.0 6.4 25.4 63.4 4.3 0.2
' C]erical'workers ' 1960 3 0.5 2.7 45.3 46.5 4.8' 0.2.
: . 1976-3 0.2 - 2.7 41.1 '50.0 5.8 0.4
_. _ 1976-4 0.1 2.3 21.7°71.9 3.4 0.3
. Craftworkers— " 1960-3 0.4 3.0 24.2 68.7 3.0 0.8
o . 1976-3 0.2 3.0 24.2. 68.0 4.0 0.4
e  1976-4 0.1 2.3 21.7 71.9 3.4 0.3
Operatives : 7960-3 ' 3.0 30.1 54.9 9.2 0.7 0.2
| ! 1976-3 3.2 35.7 53.3 7.0 .0.4 0.1
o : a 1976-4 2.2 36.1 50.3 10.7 0.4 0.1
Laborers . - .- 1960-3  12.5 63.7 .14.3. 4.7 0.5 0.0,
S 1976-3  .12.9 56.4 25.7 - 4.5 0.2, 0.1
| ~1976-4 . 8.5 62.7 27.1 4.3 0.2° 0.0
5 Private household 1960-3 ° 0.4 12.0 84.8 2.6. 2.3 0.0
workers . 1976-3 0.1 11.1 8.3 2.4. 0.0 0.0
. - 1976-4 0.6 10.6 8.4 2.3 0.0 0.0
. . Service wgrke?s  1960-3 5.3 26.0 49.4 18.1 1.1 0.1
A " . 1976-3 5.6° 24.7 46.2 21.0 2.0 0.3
| 11976-4 7.5 20.2 44.9 25,0 2.1 0.1
Farmers  1960-3 0.7 2.5.°5.390.9.9.5 0.0.
- 197623  _ 0.3 4:0 7.1 87.6 0.6 0.0
o 1976-4 T 0.2 - 4.9 6.5 87.3 0.8 0.0
Farm laborers 1960-3 -~ 11.7 28.9 53.4 5.5 0.5 . 0.1
Co o 1976-3 - 6.3 "37.3 47.7 8.1 0.4 0.0
1976-4  -5.5 40.9 44.8 8.4 0.2. 0.0

* Year and DOT ed1t1on on which d1str1butions are based.
**The total of- the 6 1evels summed horizonta]]y, should equal approx1mate1y
‘100 0% o . . .

’ .
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“Table 3
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-

- Changes 1n the D1str1but1ons of GED Leve1s of Jobs for __u;'

v " N the WOrk1ng Population:

° N i;m,piSFribut%on of GED Levels .

1960 and 1976 -

7 e e e Y A
1960 3 1976-3 1976 3 1976-4 . e
) “Actual-  Predicted, Actaal Actual S
Column 0] 2 ' 3 , 4 .
GED Levels: 1. 2.2° 2.1 1.9 1.6 -
: : 2 13.5 - 12.6 13.0 13.2
3 85.1 - 33.6 32.2 29.8 )
4 33.6 32.5 33.0 35.4
5 < 11.0 13.5 14.2 16.1 » ;
6 4.3 5.4 ~, 5.4 3.6 ‘
. Changes in GED Levels
' S Inter- Intra- .
o ‘Net " -Group . Graup - .Skill-
] : ' Change Sh1fts Shifts - Changes
.~ Column- e 5 PR - 8 :
. (1-4) (1 2) (2-3). - (3-4) - oL
, GED Levels 1 - .6 -0 -2 - .3
' 2, - .3 -9 y + .4 + .2 e
’ 3 -5.3 1.5 -1.4 -2.4 '
.4 " +1.8 -1.1. + .5 +2.4+
. 5 45,1 +2.5 - + .7 +1.9
i 6 - .7 +1.1 . 0 -1.8
- . Column®] = D1str1but1on of" GED levels in 1960 based on the 3rd edition bf

the. DOT
- Predicted dnstr1but1on of GED levels in 1976 based on the 3rd °
edition of ‘the DOT, assuming the same distribution of-GED levels  °
~ within major, Census occupational groups in 1976 as in 1960 and
accounting .only for changes in employment’ among groups -
-'Dgstr1but1on of GED levels .in 1976 based on. the 3rd edition of
the DOT . voe
- Distribution of GED levels in 1976 based on the 4th ed1t1on of
~ the DOT
Difference between co]umns 1and 4 P :
Difference between -columns 1 and 2 o s . .-
Difference between columns 2 and 3 B -
'Diffefence between columns 3 and 4. - .
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